Stomatal opening by fusicoccin is accompanied by depolymerization of actin filaments in guard cells.
Actin in guard cells is assembled in a radial pattern when stomata are induced to open under light, but the filaments are disassembled when stomata are closed under darkness or by abscisic acid (S.-O. Eun and Y. Lee, 1997, Plant Physiol. 115: 1491-1498). To test if signals that open stomata commonly generate the polymerized form of actin in guard cells, leaves of Commelina communis L. were treated with a potent stomatal opening agent, fusicoccin, and the actin organization examined by immunolocalization techniques. When stomata were induced to open by fusicoccin, hardly any of the filamentous form of actin was detected; instead, the actin resembled that present in guard cells that had been treated with an antagonist to actin filaments, cytochalasin D, and showed a sharp contrast to the long filaments developed in illuminated guard cells. Furthermore, treatment of illuminated leaves with fusicoccin disintegrated actin filaments that had already been formed in the guard cells. Preincubation of leaves with phalloidin, which interferes with fusicoccin-induced actin depolymerization, delayed fusicoccin-induced opening during the early phase. These observations suggest that the prevention of actin filament formation and/or depolymerization of actin filaments may accelerate the stomatal opening process in response to fusicoccin.